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Chapter 1. Intr oduction
Welcometo Netizen’s DatabaseProgrammingwith Perl trainingcourse.This is a
one-daycoursein which youwill learnhow to write database-backedwebsitesusing
Perlandandthepowerful DBI module.

1.1. Cour se outline

• Aboutdatabases

• Text based("flat file") databases

• Relationaldatabases

• Tablesandrelationships

• StructuredQueryLanguage(SQL)

• MySQL andotherdatabaseservers

• Featuresof MySQL

• GettingMySQL

• Settingup MySQL databases

• TheMySQL client

• TheDBI andDBD modules

• Whatis DBI?

• DBI syntax

• DBI exercises

• Extendedexercises

• References(optionaltopic)
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Chapter1. Introduction

1.2. Assumed kno wledg e
It is assumedthatyouknow andunderstandthefollowing topics:

• Unix - loggingin, creatingandeditingfiles

• Perl- variabletypes,operatorsandfunctions,conditionalconstructs,subroutines,
basicregularexpressions

• Basicdatabasetheory- tables,records,fields

If youneedhelpwith editingfilesunderUnix, acheat-sheetis availablein AppendixA
andaneditorcommandsummaryin AppendixB. TheUnix operatingsystem
commandsyouwill needarementionedandexplainedverybriefly throughoutthe
course- pleasefeel freeto askif youneedmorehelp.TherequiredPerlknowledgewas
coveredin Netizen’s "Introductionto Perl" trainingmodule.Someof thematerial
taughtin "IntermediatePerl" is alsousefulto this module.

1.3. Module objectives

• Understandwhatadatabaseis andusecorrectterminologyto describetypesof
databasesandpartsof databases

• Understandanduseflat file or textualdatabaseswith Perl

• Understandtheadvantagesandlimitationsof flat file or textualdatabasesand
relationaldatabases

• UnderstandanduseStructuredQueryLanguage(SQL) to manipulatedatain a
relationaldatabase

• Know aboutMySQL andotherrelationaldatabasessuitablefor smallto medium
applications

• UsetheMySQL commandline client to performSQLqueries

14



Chapter1. Introduction

• UnderstandandusePerl’sDBI moduleto interactwith databases

• Usetheskills andknowledgelearntin this moduleto createasampleapplication

1.4. Platf orm and version details
Thismoduleis taughtusingUnix or aUnix-likeoperatingsystem.Most of whatis
learntwill work equallywell on WindowsNT or otheroperatingsystems;your
instructorwill inform you throughoutthecourseof any areaswhichdiffer.

All Netizen’s PerltrainingcoursesusePerl5, themostrecentmajorreleaseof thePerl
language.Perl5 differssignficantlyfrom previousversionsof Perl,soyou will needa
Perl5 interpreterto usewhatyouhave learnt.However, olderPerlprogramsshould
work fineunderPerl5.

Thedatabaseserverusedduringthis moduleis MySQL, availablefrom
http://www.mysql.com.We havechosenit becauseit is freefor mostpurposes,runson
many platforms,is themostcommondatabaseusedby ISPsofferingdatabaseservices
to webhostingclients,andhasagoodfeaturesetfor ourpurposes.However, all the
Perlcodeexamplesgivenin this modulewill work equallywell with any of anumber
of databasesystems,includingPostgreSQL,Oracle,Sybase,andInformix.

1.5. The cour se notes
Thesecoursenotescontainmaterialwhichwill guideyou throughthetopicslisted
above,aswell asappendicescontainingotherusefulinformation.

Thefollowing typographicconventionsareusedin thesenotes:

Systemcommandsappearin this typeface

Literal text whichyoushouldtypein to thecommandline or editorappearsas
monospaced font.

15



Chapter1. Introduction

Keystrokeswhich youshouldtypeappearlike this: ENTER. Combinationsof keys
appearlike this: CTRL -D

Program listings and other literal listings of what ap-
pears on the
screen appear in a monospaced font like this.

Partsof commandsor otherliteral text which shouldbereplacedby yourown specific
valuesappearslike this

Notes and tips appear offset from the text like this.

Noteswhicharemarked"Advanced"arefor thosewhoareracingaheador whoalready
havesomeknowledgeof thetopicat hand.Theinformationcontainedin thesenotesis
notessentialto yourunderstandingof thetopic,but maybeof interestto thosewho
wantto extendtheir knowledge.

Notesmarkedwith "Readme"arepointersto moreinformationwhichcanbefoundin
your textbookor in onlinedocumentationsuchasmanualpagesor websites.

1.6. Other materials
In additionto thesenotes,youshouldhaveacopy of therequiredtext bookfor this
course:ProgrammingPerl(2nded.)by Schwartz,Wall, andChristiansen(publishedby
O’Reilly andAssociates)-- morecommonlyreferredto as"the Camelbook".The
Camelbookwill beusedthroughouttheday, andwill bea valuablereferenceto take
homeandkeepnext to yourcomputer.

You will alsohave receivedafloppy diskcontainingthesenotesin HTML form (with
working links to externalresourcesetc)andall theexamplescriptsanddatausedin this

16



Chapter1. Introduction

course.

Lastly, youwill havebeengivenanametagwith your nameandcompany on thefront,
andausernameandpasswordon theback.

17



Chapter1. Introduction

18



Chapter 2. About databases

2.1. In this chapter ...
Thischaptertalksaboutdatabasesin general,andthedifferenttypesof databases
which canbeusedwith Perl.

2.2. What is a database?

• A databaseis acollectionof relatedinformation.

• Thedatastoredin a databaseis persistent.

2.3. Types of databases
Therearemany differenttypesof databases,including:

• Flat-file text databases

• Associativeflat-file databasessuchasBerkeley DB

• Relationaldatabases

• Objectdatabases

• Network databases

• HierarchicaldatabasessuchasLDAP

Relationaldatabasesareby far themostusefultypecommonlyavailable,andthis
trainingmodulefocusseslargelyon them,afterlookingbriefly at flat file text databases.
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Chapter2. Aboutdatabases

2.4. Database management systems
A databasemanagementsystem(DBMS) is acollectionof softwarewhich canbeused
to create,maintainandwork with databases.A client/serverdatabasesystemis onein
which thedatabaseis storedandmanagedby adatabaseserver, andclient softwareis
usedto requestinformationfrom theserveror to sendcommandsto theserver.

2.5. Uses of databases
Databasesarecommonlyusedto storebodiesof datawhicharetoo largeto be
managedonpaperor throughsimplespreadsheets.Most businessesusedatabasesfor
accounts,inventory, personnel,andotherrecordkeeping.Databasesarealsobecoming
morewidely usedby homeusersfor addressbooks,cdcollections,recipearchives,etc.
Therearevery few fieldsin which databasescannotbeused.

2.6. Chapter summar y

• A databaseis acollectionof relatedinformation.

• Datastoredin adatabaseis persistent

• Thereareanumberof differenttypesof databases,includingflat file, relational,and
others

• Databasemanagementsystemsarecollectionsof softwareusedto managedatabases

• Databasesarewidely usedin many fields

20



Chapter 3. Textfiles as databases

3.1. In this chapter ...
In this chapterwe investigatetext-basedor "flat file" databasesandhow to usePerlto
manipulatethem.Wealsodiscusssomeof thelimitationsof this databaseformat.

3.2. Delimited text files
A delimitedtext file is onein whicheachline of text is a record,andthefieldsare
separatedby aknown character.

Thecharacterusedto delimit thedatavariesaccordingto thetypeof data.Common
delimitersincludethetabcharacter(\t in Perl)or variouspunctuationcharacters.The
delimitershouldalwaysbeonewhichdoesnotappearin thedata.

Delimitedtext filesareeasilyproducedby mostdesktopspreadsheetanddatabase
applications(eg Microsoft Excel,Microsoft Access).Youcanusuallychoose"File"
then"SaveAs" or "Export", thenselectthetypeof file you would like to saveas.

Imagineafile whichcontainspeoples’givennames,surnames,andages,delimitedby
thepipe(|) symbol:

Fred|Flintstone|40
Wilma|Flintstone|36
Barney|Rubble|38
Betty|Rubble|34
Homer|Simpson|45
Marge|Simpson|39
Bart|Simpson|11
Lisa|Simpson|9

Thefile above is availablein your exercisesdirectoryasdelimited.txt.
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3.2.1. Reading delimited text files
To readfrom adelimitedtext file:

#!/usr/bin/perl -w

use strict;

open (INPUT, "delimited.txt") or die "Can’t open data file: $!";

while (<INPUT>) {
chomp; # remove newline
my @fields = split(/\|/, $_);
print "$fields[1], $fields[0]: $fields[2]\n";

}

close INPUT;

Thisshouldprint out:

Flintstone, Fred: 40
Flintstone, Wilma: 36
...

And soon.

3.2.2. Searching for recor ds
Oneof thecommonusesof databasesis to searchfor specificrecords.

#!/usr/bin/perl -w

use strict;

# Find out what record the user wants:
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print "Search for: ";
chomp (my $search_string = <STDIN>);

open (INPUT, "delimited.txt") or die "Can’t open data file: $!";

while (<INPUT>) {
chomp; # remove newline
my @fields = split(/\|/, $_);

# test whether the search string matches given or fam-
ily name

if ($fields[0] =~ /$search_string/
or $fields[1] =~ /$search_string/) {
print "$fields[1], $fields[0]: $fields[2]\n";

}
}

close INPUT;

3.2.3. Sor ting recor ds
Sortingrecordsfrom aflat text databasecanbequitedifficult. Simplysortingtheitems
line by line is onesimplisticapproach:

#!/usr/bin/perl -w

use strict;

open (INPUT, "delimited.txt") or die "Can’t open data file: $!";

my @records = sort <INPUT>;

foreach (@records) {
chomp; # remove newline
my @fields = split(/\|/, $_);

23
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print "$fields[1], $fields[0]: $fields[2]\n";
}

close INPUT;

Theabove techniquecanonly sorton thefirst field of thedata(in thecaseof our
example,thatwouldbethegivenname)andmayhavedifficultieswhenit encounters
thedelimiter.

To sortby any otherfield, wewouldfirst needto loadthedatainto a list of lists (using
references),thenusethesort() function’soptionalfirst argumentto specifya
subroutineto usefor sorting:

#!/usr/bin/perl -w

use strict;

open (INPUT, "delimited.txt") or die "Can’t open data file: $!";

while (<INPUT>) {
chomp;
my @this_record = split(/\|/, $_);

# build a list-of-
lists containing references to each record

push (@records, \@this_record);
}

# sort takes an optional argument of what subrou-
tine to use to sort
# the data...

my @sorted = sort given_name_order @records;

foreach $record (@sorted) {
# we have to print the items via a refer-

ence to the array...
print "$record->[1], $record->[0]: $record->[2]\n";
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}

# subroutine to implement sorting order
sub given_name_order {

$a->[0] cmp $b->[0];
}

Obviously this canbequitetricky, especiallyif theprogrammeris not totally familiar
with Perlreferences.It alsorequiresloadingtheentiredatasetinto memory, which
wouldbevery inefficient for largedatabases.

3.2.4. Writing to delimited text files
Themostusefulfunctionfor writing to delimitedtext files is join, which is thelogical
equivalentof split.

#!/usr/bin/perl -w

use strict;

open OUTPUT, ">>delimited.txt" or die "Can’t open out-
put file: $!";

my @record = qw(George Jetson 35);

print OUTPUT join("|", @record), "\n";

3.3. Comma-separated variab le (CSV) files
Commaseparatedvariablefilesareanotherformatcommonlyproducedby spreadsheet
anddatabaseprograms.CSV filesdelimit their fieldswith commas,andwraptextual
datain quotationmarks,allowing thetextualdatato containcommasif required:

25



Chapter3. Textfilesasdatabases

"Fred","Flintstone",40
"Wilma","Flintstone",36
"Barney","Rubble",38
"Betty","Rubble",34
"Homer","Simpson",45
"Marge","Simpson",39
"Bart","Simpson",11
"Lisa","Simpson",9

CSV filesareharderto parsethanordinarydelimitedtext files.Thebestway to parse
themis to usetheText::ParseWordsmodule:

#!/usr/bin/perl -w

use strict;
use Text::ParseWords;

open INPUT, "csv.txt" or die "Can’t open input file: $!";

while (<INPUT>) {
my @fields = quotewords("," 0, $_);
}

Thethreeargumentsto thequotewords() routineare:

• Thedelimiterto use

• Whetherto keepany backslashesthatappearin thedata(zerofor no,onefor yes)

• A list of linesto parse(in ourcase,oneline at a time)
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3.4. Problems with flat file databases

3.4.1. Loc king
Whenusingflat file databaseswithout locking,problemscanoccurif two or more
peopleopenthefilesat thesametime.Thiscancausedatato belost or corrupted.

If youareimplementingaflat file database,you will needto handlefile lockingusing
Perl’sflock function.

3.4.2. Comple x data
If yourdatais morecomplex thanasingletableof scalaritems,managingyour flat file
databasecanbecomeextremelytediousanddifficult.

3.4.3. Efficienc y
Flat file databasesarevery inefficient for largequantitiesof data.Searching,sorting,
andothersimpleactivitiescantakeavery long timeanduseagreatdealof memory
andothersystemresources.

3.5. Chapter summar y

• Thetwo maintypesof text databaseuseeitherdelimitedtext or commaseparated
variablesto storedata

• Delimitedtext canbereadusingPerl’ssplit functionandwrittenusingthejoin
function

27
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• CommaseparatedfilesaremosteasilyreadusingtheText::ParseWordsmodule

• Thereareseveralproblemswith flat file databasesincludinglocking,efficiency, and
difficultiesin handlingmorecomplex data

28



Chapter 4. Relational databases

4.1. In this chapter ...
Thefirst sectionof this trainingsessionfocuseson databasetheory, andcovers
relationaldatabasesystems,andSQL - thelanguageusedto talk to them.

4.2. Tables and relationships
In a relationaldatabase,datais storedin tables.Eachtablecontainsdataabouta
particulartypeof entity (eitherphysicalor conceptual).

For instance,our sampledatabaseis theinventoryandsalessystemfor AcmeWidget
Co. It hastablescontainingdatafor thefollowing entities:

Table 4-1.AcmeWidget Co Tables

Table Description

stock_item Inventoryitems

customer Customeraccountdetails

saleperson Salespeopleworking for AcmeWidget
Co.

sales Saleseventswhichoccur

Tablesin adatabasecontainfieldsandrecords.Eachrecorddescribesoneentity. Each
field describesasingleitemof datafor thatentity. You canthink of it likea
spreadsheet,with therowsbeingtherecordsandthecolumnsbeingthefields,thus:

Table 4-2.Sampletable
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ID number Description Price Quantity in stoc k

1 widget $9.95 12

2 gadget $3.27 20

Every tablemusthaveaprimary key, which is afield whichuniquelyidentifiesthe
record.In theexampleabove,theStockID numberis theprimarykey.

Thefollowing figuresshow thetablesusedin ourdatabase,alongwith their field names
andprimarykeys (in bold type).

Table 4-3. the stock_itemtable

stoc k_item

id

description

price

quantity

Table 4-4. the customertable

customer

id

name

address

suburb

state

postcode

Table 4-5. the salespersontable

30



Chapter4. Relationaldatabases

salesper son

id

name

Table 4-6. the salestable

sales

id

sale_date

salesperson_id

customer_id

stock_item_id

quantity

price

4.3. Structured Query Langua ge
SQL is asemi-English-like languageusedto manipulaterelationaldatabases.It is
basedon anANSI standard,thoughvery few SQL implementationsactuallyadhereto
thestandard.

SQLstatementsaremostlycaseinsensitivethesedays.While mostbooksand
referencesuseupper-case,thesenotesuselower-casethroughoutfor readability, and
becausethelikelihoodof needingto dealwith olderdatabaseswhichonly understand
upper-caseis becomingincreasinglyslim.

Thesyntaxgivenin thesecoursenotesis cut down for simplicity; for full information,
consultyourdatabasesystem’sdocumentation.TheMySQL documentationis available
on our systemin /usr/doc/mysql-doc and/usr/doc/mysql-manual, or by
pointingyour webbrowserathttp://training.netizen.com.au/.
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4.3.1. General syntax
SQL is caseusuallyinsensitive,apartfrom tableandfield names(which mayor may
notbecasesensitivedependingon whatplatformyou’reon -- on Unix they areusually
casesensitive,on Windowsthey usuallyaren’t).

Stringdatacanbedelimitedwith eitherdoubleor singlequotes.Numericaldatadoes
notneedto bedelimited.

Wildcardsmaybeusedwhensearchingfor stringdata.A % (percent)signis usedto
indicatedmultiplecharacters(muchasanasteriskis usedin DOSor Unix filename
wildcards)while theunderscorecharacter(_) canbeusedto indicateasinglecharacter,
similar to the? underUnix or DOS.

Thefollowing comparisonoperatorsmaybeused:

Table 4-7.Comparison Operators

Operator Meaning

= Equality

> Greaterthan

< Lessthan

>= Greaterthanor equalto

<= Lessthanor equalto

<> Inequality

like Wildcardmatching

In thefollowing syntaxexamples,thetermcondition is usedasshorthandfor any
expressionwhichcanbeevaluatedfor truth, for instance2 + 2 = 4 or name like

"A%".

Conditionsmaybecombinedby usingand andor; useroundbracketsto indicate
precedence.For instance,name like "A%" or name like "B%" will find all
recordswherethe“name”field startswith A or B.
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4.3.1.1. SELECT

An SQLselect statementis usedto selectcertainrows from atableor tables.A select
querywill returnasmany rows asmatchthecriteria.

4.3.1.1.1. Syntax

select field1 [, field2, field3] from table1 [, table2]
where condition
order by field [desc]

4.3.1.1.2. Examples

select id, name from customer;
select id, name from customer order by name;
select id, name from customer order by name desc;

Wecanusea selectstatementto obtaindatafrom multiple tables.This is referredto as
a “join”.

select * from customer, sales where cus-
tomer.id = sales.customer_id

4.3.1.2. INSERT

An insert queryis usedto adddatato thedatabase,a row ata time.

The columns names are optional to make typing queries easier. This is
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fine for interactive use, however it is very bad practice to omit them in programs.
Always specify column names in insert statements.

4.3.1.2.1. Syntax

insert into tablename (col_name1, col_name2, col_name3) val-
ues (value1, value2, value3);

4.3.1.2.2. Examples

insert into stock_item (id, description, price, quantity) val-
ues (0, ’doodad’, 9.95, 12);

Notethatsincetheid field is anauto_increment field in theAcmeinventory
databasewe’vesetup,wedon’t needto specifyavalueto go in there,andjust usezero
instead--- whateverwespecifywill bereplacedwith theauto-incrementedvalue.
Auto-incrementfieldsof somekind areavailablein mostdatabasesystems,andare
veryusefulfor creatinguniqueID numbers.

4.3.1.3. DELETE

A delete querycanbeusedto deleterows whichmatchagivencriteria.

4.3.1.3.1. Syntax

delete from tablename where condition

4.3.1.3.2. Examples

delete from stock_item where quantity = 0;
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4.3.1.4. UPDATE

Theupdate queryis usedto changethevaluesof certainfieldsin existing records.

4.3.1.4.1. Syntax

update tablename set field1 = expression, field2 = expression
where condition

4.3.1.4.2. Examples

update stock_item set quantity = (quantity - 1) where id = 4;

4.3.1.5. CREATE

Thecreate statementis usedto createnew tablesin thedatabase.

4.3.1.5.1. Syntax

create table tablename (
column coltype options,
column coltype options,
...
primary key (colname)

)

Datatypesinclude(but arenot limited to):

Table 4-8.Somedata types

INT anintegernumber

FLOAT afloatingpoint number
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CHAR(n) characterdataof exactlyn characters

VARCHAR(n) characterdataof up to n characters
(field grows/shrinks to fit)

BLOB BinaryLargeOBject

DATE A datein YYYY-MM-DD format

ENUM enumeratedstringvalue(eg "Male" or
"Female")

Datatypesvaryslightly betweendifferentdatabasesystems.Thefull rangeof MySQL
datatypesis outlinedin section7.2of theMySQL referencemanual.

4.3.1.5.2. Examples

create table contactlist (
id int not null auto_increment,
name varchar(30),
phone varchar(30),
primary key (id)

)

4.3.1.6. DROP

Thedrop statementis usedto deletea tablefrom thedatabase.

4.3.1.6.1. Syntax

drop table tablename
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4.3.1.6.2. Example

drop table contactlist

4.4. Chapter summar y

• A databasetablecontainsfieldsandrecordsof dataaboutoneentity

• SQL(StructuredQueryLanguage)canbeusedto manipulateandretrievedatain a
database

• A SELECT querymaybeusedto retrieve recordswhichmatchcertaincriteria

• An INSERT querymaybeusedto addnew recordsto thedatabase

• A DELETE querymaybeusedto deleterecordsfrom thedatabase

• An UPDATE querymaybeusedto modify recordsin thedatabase

• A CREATE querymaybeusedto createnew tablesin thedatabase

• A DROP querymaybeusedto remove tablesfrom thedatabase
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5.1. In this chapter ...
In this sectionweexaminethepopulardatabaseMySQL, which is availablefor freefor
many platforms.MySQL is justoneof many databasesystemswhich canbeaccessed
via Perl’s DBI module.

5.2. MySQL features

5.2.1. General features

• Fast

• Lightweight

• Command-lineandGUI tools

• Supportsa fairly largesubsetof SQL, includingindexing, binaryobjects(BLOBs),
etc

• Allowschangesto structureof tableswhile running

• Wide userbase

• Supportcontractsavailable

5.2.2. Cross-platf orm compatibility

• Availablefor mostUnix platforms
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• Availablefor WindowsNT/95/98(therearelicensedifferences)

• Availablefor OS/2

• Programminglibrariesfor C, Perl,Python,PHP, Java,Delphi,Tcl, Guile (ascheme
interpreter),andprobablymore...

• Open-sourceODBC

5.3. Comparisions with other popular DBMSs

5.3.1. PostgreSQL
MySQL andPostgreSQLareverysimilar in many ways.Themaindifferencesarethat
PostgreSQLis anobjectdatabasesystemratherthanapurelyrelationaldatabase
system,it hastransactions(but its performancesuffersbecauseof this)andthat
PostgreSQLis distributedundertheGNU GeneralPublicLicense(GPL) ratherthana
licensewhich imposessomerestrictionsor costsonuseandredistribution.

More information:http://www.postgresql.org/

5.3.2. mSQL
mSQLis alsosimilar to MySQL but hasslightly lessfeaturesandis not freefor
commercialuse.On thepositiveside,it is very lightweightandcanbevery fastfor
simpleSELECTqueries.

More information:http://www.hughes.com.au/

5.3.3. Oracle, Sybase , etc
MySQL will notgiveyou theperformanceor featuresof Oracleor other
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enterprise-level databasemanagementsystems.In particular, MySQL lacks
transactions,triggers,andviews.Thepriceyoupayfor this is thatOraclecostsa lot,
andrequiresheavy hardwareto runon.MySQL is bettersuitedto small-to-medium
databaseapplicationssuchasweb-baseddatabaseapplications,andwill dosohappily
on acommonPentiumbasedsystem.

More information:http://www.oracle.com/

5.4. Getting MySQL
MySQL canbedownloadedfrom http://www.mysql.com/or mirror sites
worldwide.It is alsoavailablein packagedbinaryformatfor variousoperatingsystem
distributions,includingRedHatandDebianlinux.

Installationinstructionscomewith thesoftware,but in brief:

5.4.1. Redhat Lin ux
DownloadtheappropriateRPMpackages,andtyperpm -i packagename.rpm

5.4.2. Debian Lin ux
Useapt-get, dselect, or dpkg to install the.deb packages.For instance,apt-get
install mysql.

5.4.3. Compiling from sour ce
Downloadthetar.gz file from http://www.mysql.com/ andreadtheREADME file.
Thentype./configure, make, andmake install.
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5.4.4. Binaries for other platf orms
Binariesareavailablefor many platforms,includingWindowsandsomecommercial
Unix platforms.Follow theinstallationinstructionsfoundin theREADME file.

5.5. Setting up MySQL databases
A tool calledmysqladmin is distributedwith MySQL. This tool allows thedatabase
administrator(DBA) to create,remove,or otherwisemanagedatabases.

Table 5-1.Mysqladmin commands:

createdatabasename Createanew database

dropdatabasename Deleteadatabaseandall its tables

flush-hosts Flushall cachedhosts

flush-logs Flushall logs

flush-tables Flushall tables

kill id,id,... Kill mysqlthreads

passwordnew-password Changeold password to new-password

processlist Show list of active threadsin server

reload Reloadgranttables

refresh Flushall tablesandcloseandopenlogfiles

shutdown Takeserverdown

status Givesashortstatusmessagefrom the
server

variables Printsvariablesavailable

version Getversioninfo from server
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More helpfor this commandis availableby typingmysqladmin --help from the
commandline or by readingtheMySQL referencemanual.

5.5.1. Creating the Acme inventor y database
To createadatabasecalledinventory, we wouldperformthefollowing stepsasthe
userwho haspermissionto runmysqladmin (eg root):

% mysqladmin create inventory
% mysqladmin reload

5.5.2. Setting up permissions
To setup securitypermissionsfor theinventorydatabase,wewouldneedto create
appropriaterecordsin themysql database(that’s right, it’ sadatabasewhichhasthe
samenameasthedatabaseserver).This is thecentralrepositoryfor accesscontrol
informationfor all databasesservedby yourMySQL server.

Typically, you will wantto:

• createanentryin thedb tablefor thedatabase

• setthedefault permissionsfor thedatabase

• createanentryin theuser tablefor any userswhoshouldbeallowedto accessthe
database

• setdefault permissionsfor eachuser

All theseareachievedby performingsimpleINSERT or UPDATE querieson thetables
in question.

Table 5-2.Available permissionsinclude ...

Select May performSELECTqueries
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Insert May performINSERT queries

Update May performUPDATE queries

Delete May performDELETEqueries

Create May createnew tables

Drop May drop(delete)tables

Reload May reloadthedatabase

Shutdown May shutdown thedatabase

Process Hasaccessto processeson theOS

File Hasaccessto fileson theOS’s file system

5.5.3. Creating tables
TheSQLstatementsusedto createtablesaredocumentedin theMySQL manual.
CREATE statementsareusedto createeachindividual tableby specifyingthefieldsfor
eachtable,their datatypesandotheroptions.

Below is anexample--- theseSQLstatementscreatetheAcmeWidgetCo. tableswe
will beworkingwith throughoutthis session.Theoutputyou seeis generatedby the
mysqldump program,andcanbereadbackinto adatabasevia commandline
redirection,eg mysql database < filename.

#
# Table structure for table ’customer’
#
CREATE TABLE customer (

id int(11) DEFAULT ’0’ NOT NULL auto_increment,
name varchar(80),
address varchar(255),
suburb varchar(50),
state char(3),
postcode char(4),
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PRIMARY KEY (id)
);

#
# Table structure for table ’sales’
#
CREATE TABLE sales (

id int(11) DEFAULT ’0’ NOT NULL auto_increment,
sale_date date,
customer_id int(11),
salesperson_id int(11),
stock_item_id int(11),
quantity int(11),
price float(4,2),
PRIMARY KEY (id)

);

#
# Table structure for table ’salesperson’
#
CREATE TABLE salesperson (

id int(11) DEFAULT ’0’ NOT NULL auto_increment,
name varchar(80),
PRIMARY KEY (id)

);

#
# Table structure for table ’stock_item’
#
CREATE TABLE stock_item (

id int(11) DEFAULT ’0’ NOT NULL auto_increment,
description varchar(80),
price float(4,2),
quantity int(11),
PRIMARY KEY (id)

);
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5.6. The MySQL client
To talk to any databaseserver, youwill needto useaclientof somekind. MySQL
comeswith a text-basedclientby default,but therearegraphicalclientsavailable,as
well asODBCdriversto allow you to interactwith aMySQL databasefrom Windows
applicationssuchasMicrosoft Access.

Thecommandline client canbeinvokedfrom thecommandline with themysql
command.Themysql commandtakesadatabasenameasa requiredargument,aswell
asotheroptionalargumentssuchas-p, which causestheclient to askfor apassword
for accessto thedatabaseif accesscontrolshavebeensetup.

You canseeall theoptionsavailableon thecommandline by typingmysql --help.

You cansetupaccesscontrolson adatabaseby editingthedatain themysql database
(i.e. typemysql mysql on thecommandline) or by usingthemysqlaccess
command.Typemysqlaccess --help for moreinformationaboutthis command.

% mysql -p databasename
Welcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL connection id is 2 to server version: 3.21.33b

Type ’help’ for help.

mysql>

TheMySQL clientallowsyou to typein commandsononeor many lines.Whenyou
finish astatement,type; to end,sameasfor Perl.

To quit theclient, typequit or \q.

For a full outlineof commandsavailablein theclient, typehelp or \h. It will giveyou
this message:

mysql> \h

MySQL commands:
help (\h) Display this text
? (\h) Synonym for ‘help’
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clear (\c) Clear command
connect (\r) Reconnect to the server. Optional argu-
ments are db and host
edit (\e) Edit command with $EDITOR
exit (\) Exit mysql. Same as quit
go (\g) Send command to mysql server
print (\p) print current command
quit (\q) Quit mysql
rehash (\#) Rebuild completion hash
status (\s) Get status information from the server
use (\u) Use an-
other database. Takes database name as argument

Connection id: 1 (Can be used with mysqladmin kill)

5.7. Under standing the MySQL client prompts
Thepromptthatshowswhenyou areusingtheMySQL client tells you a lot about
what’sgoingon.

Thenormalpromptlookslike this:

mysql>

Thismeansit is waiting for you to enteranSQLquery.

If youarein themiddleof enteringanSQLquery, it will bewaiting for asemi-colonto
terminatethequery, andwill look like this:

->

If youhaveopenedasetof quotesbut not closedthem,youwill seeoneof these
prompts:

’>
">
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5.8. Exercises

1. Connectto adatabasewhichhasthesamenameasyour login (for instance,
train01) by typingmysql -p train01 (the-p flagcausesit to askyou for your
password,which in thiscaseis thesameasyour login password).Thedatabase
youareconnectingto is your own personalcopy of theAcmeWidgetCo.
inventoryandsalesdatabasementionedin theprevioussection

2. Typeshow tables to show a list of tablesin thisdatabase

3. Typedescribe customer to seeadescriptionof thefieldsin thetable
customer

4. Typeselect * from customer to performasimpleSQLquery

5. Try selectingfieldsfrom othertables.Try bothselect * andselect field1,

field2 typequeries.

6. Usethewhere clauseto limit which recordsyouselect

7. Usetheorder by clauseto changetheorderin which recordsarereturned

8. Inserta recordinto thecustomertablewhich containsyour own nameandaddress
details

9. Updatethepriceof widgetsin thestock_item tableto changetheirpriceto
$19.95

Whendevelopingdatabaseapplications,it is oftenusefulto keepaclientprogramsuch
asthis oneopento testqueriesor checkthestateof yourdata.You canopenmultiple
telnetsessionsto our trainingsystemto do this if you wish.

5.9. Chapter summar y

• MySQL is oneof many databasesystemswhichcanbeusedastheback-endto a

48



Chapter5. MySQL

website

• MySQL canbedownloadedfrom http://www.mysql.com/or mirror sites

• TheMySQL commandline client canbeusedto interactwith MySQL databases

• TheMySQL clientallows theuserto typein SQLqueriesandprintsresultsto the
screen.
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Chapter 6. The DBI and DBD modules

6.1. In this chapter ...
In this sectionwe look at thePerlmodulewhichcanbeusedto interactwith many
databaseservers:DBI.

6.2. What is DBI?
Like thePerlmodulesdiscussedin lastweek’sCGI programmingcourse,theDBI and
DBD modulesarewrittenby Perlpeopleanddistributedfreevia CPAN (the
ComprehensivePerlArchiveNetwork).

DBI standsfor "DatabaseInterface"while DBD standsfor "DatabaseDriver". You
needbothtypesof modules,working together, in orderto accessdatabasesusingPerl.

Modulesarediscussedin chapter5 of theCamel,anddocumentationfor thestandard
library modulesis in chapter7.

6.3. Suppor ted database types
Databasessupportedby Perl’s DBI moduleinclude:

• Oracle

• Sybase

• Informix

• MySQL

• Msql
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• Ingres

• Postgres

• Xbase

• DB2

• ... andmore

6.4. How does DBI work?
DBI is agenericinterfacewhichactsasa "funnel" betweentheprogrammerand
multipledatabases.

DBI protectsyou from needingto know theminutiaeof connectingto different
databasesby providing aconsistentinterfacefor theprogrammer. Theonly thingyou
needto vary is theconnectionstring,to indicatewhatsortof databaseyou wish to
connectto.

To useDBI, youneedto install theDBI modulefrom CPAN, aswell asany DBD
modulesfor thedatabasesyou use.For instance,to useMySQL youneedto install the
DBD::Mysql module.

To installDBI, downloadtheDBI modulefrom CPAN (http://www.perl.com/CPAN),
unzipit usingacommandlike tar -xzvf DBI.tar.gz, thenfollow theinstructionsin the
README file distributedwith themodule.

6.5. DBI/DBD syntax
Thesyntaxof thedatabasemodulesis bestfoundby usingtheperldoc command.
perldoc DBI will giveyougeneralinformationapplicableto all DBI scripts,while
perldoc DBD::yourdatabase will give informationspecificto yourown database.
In our case,weuseperldoc DBD::mysql.

52



Chapter6. TheDBI andDBD modules

DBI is anobjectorientedPerlmodule,like theText::Template andMail::Mailer
modulescoveredin theCGI Programmingin Perltrainingmodule.Thismeansthat
whenweconnectto thedatabasewewill becreatinganobjectwhich is calleda
"databasehandle"which refersto a specificsessionwith thedatabase.Thuswecan
havemultiplesessionsopenat onceby creatingmultipledatabasehandles.

Wecanalsocreatestatementhandleobjects,whicharePerlobjectswhich referto a
previouslypreparedSQLstatement.Oncewehaveastatementhandle,we canuseit to
executetheunderlyingSQLasoftenaswewant.

6.5.1. Variab le name conventions
Thefollowing variablenameconventionsareusedin theDBD/DBI documentation:

Table 6-1.DBI module variable naming conventions

Variab le name Meaning

$dbh databasehandleobject

$sth statementhandleobject

$rc Returncode(boolean:true=ok,
false=error)

$rv Returnvalue(usuallyaninteger)

@ary List of valuesreturnedfrom thedatabase,
typically a row of data

$rows Numberof rowsprocessed(if available,
else-1)

6.6. Connecting to the database
use DBI;
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my $driver = ’mysql’;
my $database = ’database_name’; # name of your database here
my $username = undef; # your database username
my $password = undef; # your database password

# note that username and password should be as-
signed to if your database
# uses authentication (ie requires you to log in)

# we set up a connection string specific to this database
my $dsn = "DBI:$driver:database=$database";

# make the actual connection -
this returns a database handle we can use later
my $dbh = DBI->connect($dsn, $username, $password);

# when you’re done (at the end of your script)
$dbh->disconnect();

6.7. Executing an SQL quer y
# set up an SQL statement
my $sql_statement = "select * from customer";
my $sth = $dbh->prepare($sql_statement)
|| die "Could not prepare: " . $dbh->errstr();

# execute it
$sth->execute() || die "Could not execute: " . $dbh->errstr();

# how many rows did we get?
my $num_rows = $sth->rows();
my $num_fields = $sth->{’NUM_OF_FIELDS’};

# close the sql query, if we don’t want it any more.
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$sth->finish();

6.8. Doing useful things with the data
# get an ar-
ray full of the next row of data that matches the query
# (the most common, and simplest, case)
while (my @ary = $sth->fetchrow_array()) {

print "The first field is $ary[0]\n";
}

# get a hash reference instead
# (the more complicated, but more useful, version)
while (my $hashref= $sth->fetchrow_hashref()) {

print "Name is $hashref->{’name’}\n";
}

# you can also get an arrayref
# (equally complicated and not quite as useful)
while (my $ary_ref = $sth->fetchrow_arrayref()) {
print "The first field is $ary_ref->[0]\n";
}

Of theabovemethods,fetchrow_array() is theonly onethatdoesnot requirean
understandingof Perlreferences.Referencesarenotabeginner-level topic,but for
thosewho areinterested,they aredocumentedin chapter4 of theCamel.They are
worth learningif only for theaddedbenefitof beingableto accessfieldsby namewhen
usingthefetchrow_hashref method.
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6.9. An easier way to execute non-SELECT
queries

If youwish to executeaquerysuchasINSERT, UPDATE, or DELETE,youmayfind it
easierto usethedo() method:

$dbh->do("delete from sales")
|| warn("Can’t delete from sales table");

Thismethodreturnsthenumberof rows affected,or undefif thereis anerror.

6.10. Quoting special character s in SQL
Sometimesyouwantto useavaluein yourSQLwhich maycontaincharacterswhich
havespecialbehaviour in SQL,suchasapercentsignor aquotemark.Luckily, thereis
amethodwhich canautomaticallyescapeall specialcharacters:

my $string = "20% off all stock";
my $clean_string = $dbh->quote($string);

6.11. Exercises

1. Useexercises/scripts/easyconnect.pl to connectto your AcmeWidget
Co.database.You will needto edit someof thelinesat thetop.

2. Useawhile loop to outputdataa row at a time

3. Checkall yourstatementsfor indicationsof failure,andoutputmessagesto the
userusingwarn() if any of thestepsfail.
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6.11.1. Advanced exercises

1. If youwish,you canusea hashreferenceinsteadof anarray

2. ChangetheSQL in easyconnect.pl to useanon-SELECTstatement,anduse
thedo methodinsteadof theprepare andexecute methods.Don’t forgetto
checkthereturnvalue!

6.12. Chapter summar y

• TheDBI moduleprovidesa consistentinterfaceto avarietyof databasesystems

• TheDBI modulecanbedownloadedfrom CPAN

• Documentationfor theDBI modulecanbefoundby typing perldoc DBI
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7.1. In this chapter ...
In thesecondhalf of this trainingmodule,we will betying togetherwhatwehave
learntaboutSQLandDBI, andcreatingasimpleapplicationfor AcmeWidgetCo. to
assistthemin inventorymanagement,sales,andbilling.

7.2. The Acme inventor y application
In yourexercises/ directoryyouwill find asubdirectorycalledacme/ which
containstheoutlineof theAcmeinventoryapplicationwhichyou will build uponfor
therestof today.

7.3. Listing stoc k items
Theshellof astock-listingscriptis availablein yourexercises/acme/ directoryas
stocklist.pl.

#!/usr/bin/perl -w
use strict;
use DBI;

my $driver = ’mysql’;
my $database = ’trainXX’;
my $username = ’trainXX’;
my $password = ’your_password_here’;

my $dsn = "DBI:$driver:database=$database";
my $dbh = DBI->connect($dsn, $username, $password)
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|| die $DBI::errstr;

my $sql_statement = "select * from stock_item";
my $sth = $dbh->prepare($sql_statement);
$sth->execute() or die ("Can’t execute SQL: " . $dbh->errstr());

while (my @ary = $sth->fetchrow_array()) {
print <<"END";

ID: $ary[0]
Description: $ary[1]
Price: $ary[2]
Quantity: $ary[3]
END
}

$dbh->disconnect();

1. Fill in thevariablesindicated($database, $sql_statement, etc)

2. Testyour scriptfrom thecommandline

3. Sorttheoutputin alphabeticalorderby Description

7.3.1. Advanced exercises:

1. If youarefamiliarwith Perlreferences,convert thescriptto use
fetchrow_hashref()

2. Ask theuserto specifyafield to sortby, eitherasacommandline argumentor on
STDIN. If thesortorderparameteris given,useit to changethesortorderin your
SQLstatementandre-outputtheresult,otherwisedefault to somethingsensible
suchasID
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7.4. Adding new stoc k items

1. Write ascriptwhichpromptstheuserfor input,askingfor valuesfor description,
quantityandprice.Rememberthatthestockitem’s ID will beautomaticallyfilled
in by thedatabase,asit is an"autoincrement"field.

2. Next, createanSQLqueryto adda recordto thedatabase.Outputamessageto the
userindicatingthesuccess(or failure)of theoperation.A samplescriptto getyou
startedis availablein exercises/acme/addstock.pl

7.4.1. Advanced exercises

1. Checkthatthepriceis a number(useregularexpressionsfor thesechecks)

2. Checkthatit hastwo decimalplaces

3. Checkthatthenumberof itemsin stockis anumber

7.5. Entering a sale into the system

1. Theprogramexercises/acme/sale.pl providesaninterfacewhich canbe
usedto inputdatapertinentto theoccurenceof asale

2. Write ascriptwhich recordsthesalein thesales table

3. Yourscriptwill alsohave to updatethestock_item tableto reducethenumberof
itemsstill in stock.

4. Whathappensif you try to buy/sellmoreitemsthanareavailable?Putin acheck
to stopthis from happening.
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7.6. Creating sales repor ts

1. Copy thecodefrom thepreviousexample’sscriptto createascriptthatasksthe
userfor asalesperson’s ID numberandastartandenddate.

2. Usethescriptto outputasalesreportfor thechosensalespersonfor theperiod
betweenthetwo dates.

7.6.1. Advanced exercises

1. Createanextra optionfor "all" salespeople,which showsall thesalespeoplein
descendingorderof salesmade.Youmayneedto useanSQLgroup by clauseto
achieve this.

7.7. Searching for stoc k items

1. Createascriptwhichasksauserfor astringto searchfor in astockitem’s
description(eg "dynamite").

2. Allow theuserto chooseeither"Full name","Beginningof name"or "Part of
name"asasearchtype.

3. CreatedifferentSQLqueriesusingLIKE to searchthedatadependingon their
choices
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7.7.1. Advanced exercises

1. ChangethescriptsothatpeoplecanuseDOS/Unixstylewildcards(* and?) then
usetheir wildcardexpressionin your SQLquery- convert thewildcardsto
SQL-stylewildcardsby usingregularexpressions
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Chapter 8. References (Optional topic)

8.1. In this chapter ...
Thissectionis includedasanoptionaltopic. It is intendedfor thosewhohave
experiencein C or otherlanguageswhichusepointersandreferences.

As mentionedearlier, referencesarecoveredin chapter4 of theCamel.They arealso
coveredat lengthin thefirst chapterof theO’Reilly book"AdvancedPerl
Programming"by SriramSrinivasan(the"Panther"book).Lastly, perldoc perlr ef
containsonlinedocumentationrelatedto Perlreferences.

Usesfor Perlreferences:

• creatingcomplex datastructures,for examplemulti-dimensionalarrays

• passingmultiplearraysandhashesto subroutinesandfunctionswithout themgetting
smushedtogether

• creatinganonymousdatastructures

8.2. Creating and deferencing
To createa referenceto ascalar, arrayor hash,weprefix its namewith abackslash:

my $scalar = "This is a scalar";
my @array = qw(a b c);
my %hash = (’sky’ => ’blue’, ’ap-
ple’ => ’red’, ’grass’ => ’green’);

my $scalar_ref = \$scalar;
my $array_ref = \@array;
my $hash_ref = \%hash;
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Notethatall referencesarescalars,becausethey containasingleitemof information-
thememoryaddressof theactualdata.

Dereferencing(gettingat thevaluethata referencepointsto) is achievedby prepending
theappropriatevariable-typepunctuationto thenameof thereference.For instance,if
wehaveahashreference$hash_reference wecandereferenceit by looking for
%$hash_reference.

my $new_scalar = $$scalar_ref;
my @new_array = @$array_ref;
my %new_hash = %$hash_ref;

In otherwords,whereveryouwouldnormallyputavariablename(likenew_scalar)
you canputa referencevariable(like$scalar_ref).

Here’s how you accessarrayelementsor slices,andhashelements:

print $$array_ref[0]; # prints the first ele-
ment of the array

# referenced by $array_ref
print $$array_ref[0..2]; # prints an array slice
print $$hash_ref{’sky’}; # prints a hash element’s value

Theotherway to accessthevaluethata referencepointsto is usingthe"arrow"
notation.Thisnotationis usuallyconsideredto bebetterPerlstylethantheoneshown
above,whichcanhaveprecedenceproblemsandis lessvisually clean.

print $array_ref->[0];
print $hash_ref->{’sky’};

ThePantherbookdescribesagoodway to visualisethis method.Ask your instructorto
demonstrateit or to loanyou acopy of thebookif youneedabetterunderstandingof
theabovesyntax.
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8.3. Comple x data structures
Wecanusereferencesto createcomplex datastructures,suchasthis hashin which the
valuesarearraysratherthanscalars.Actually, they arescalars,sincethearray
referencesarescalars,but they point to arrays.

my @fruits = qw(apple orange pear banana);
my @rodents = qw(mouse rat hamster gerbil rabbit);
my @books = qw(camel llama panther);

my %categories = (
’fruits’ => \@fruits,
’rodents’ => \@rodents,
’books’ => \@books,

);

# to print out "gerbil"...
print $categories->{’rodents’}->[3];

8.4. Passing multiple arrays/hashes as
arguments

If wewereto attemptto passtwo arraystogetherto a functionor subroutine,they
wouldbeflattenedout to form onelargearray:

mylist(@fruit, @rodents);

# print out all the fruits then all the rodents
sub mylist {

my @list = @_;
foreach (@list) {

print "$_\n";
}

}
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If wewantthemkeptseparate,passreferences:

myreflist(@fruit, @rodents);

sub myreflist {
my ($firstref, $secondref) = @_;
print "First list:\n";
foreach (@$firstref) {

print "$_\n";
}
print "Second list:\n";
foreach (@$secondref) {

print "$_\n";
}

}

8.5. Anon ymous data structures
Lastly, referencescanbeusedto createanonymousdatastructureswhicharedestroyed
onceyou’redonewith them.An anonymousarrayis createdby usingsquarebrackets
insteadof roundones.An anonymoushashusescurly bracketsinsteadof roundones.

# the old two-step way:
my @array = qw(a b c d);
my $array_ref = \@array;

# if we get rid of $array_ref, @array will still hang round us-
ing up
# memory. Here’s how we do it without the intermediate step:

my $array_ref = [’a’, ’b’, ’c’, ’d’];

# look, we can still use qw() too...

my $array_ref = [qw(a b c d)];
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# more useful yet:

my %transport = (
’cars’ => [qw(toyota ford holden porsche)],
’planes’ => [qw(boeing harrier)],
’boats’ => [qw(clipper skiff dinghy)],

);

8.6. Chapter summar y

• Referencesmaybeusedto createcomplex datastructures,passmultiplearraysand
hashesto subroutines,andto createanonymousdatastructures

• Referencesarecreatedby prefixingthenameof avariablewith abackslash

• Referencesaredereferencedby usingthenameof a reference(includingthedollar
sign)wherewewouldusuallyusethealphanumericnameof avariable,or by using
thearrow notation.

• Referencescanbeincludedin Perldatastructuresanywhereyoumight ordinarily
find scalars.

• Referencesto anonymousarraysmaybecreatedby initialising anarrayusingsquare
bracketsinsteadof roundones.

• Referencesto anonymoushashesmaybecreatedby initialising anhashusingcurly
bracketsinsteadof roundones.
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Chapter 9. Conc lusion

9.1. What you’ ve learnt
Now you’vecompletedNetizen’sDatabaseProgrammingwith Perlmodule,youshould
beconfidentin your knowledgeof thefollowing fields:

• Databaseterminology, includingtablesandrelationships,fieldsandrecords,etc

• Flat file databasemanipulationincludingdelimitedandCSV text files

• BasicSQLqueries,includingSELECT, INSERT, DELETE, andUPDATE queries

• Featuresof MySQL, whereto getMySQL from, andhow to setupMySQL
databases

• UsingtheMySQL commandline client to performSQLqueries

• UsingPerl’s DBI moduleto interactwith databases

• Applying Perlskills from previoustrainingmodulesto createdatabaseapplications

9.2. Where to now?
To furtherextendyourknowledgeof Perl,you maylike to:

• Borrow or purchasethebookslistedin our "FurtherReading"section(below)

• Follow someof theURLs giventhroughoutthesecoursenotes,especiallytheones
marked"Readme"

• InstallPerlandMySQL (or otherdatabaseservers)onyour homeor work computer

• PracticeusingPerlto interactwith databases

• JoinaPerlusergroupsuchasPerlMongers(http://www.pm.org/)
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InformationaboutotherNetizencoursescanbefoundonNetizen’s website
(http://netizen.com.au/services/training/).A diagramof Netizen’scoursesandthe
careersthey canleadto is includedwith thesetrainingmaterials.

9.3. Fur ther reading

9.3.1. Books

• Alligator Descartes& Tim Bunce,"ProgrammingthePerlDBI", O’Reilly and
Associates,2000

• RandyJayYarger, GeorgeReese& Tim King, "mSQL andMySQL", O’Reilly and
Associates,1999

9.3.2. Online

• ThePerlhomepage(http://www.perl.com/)

• ThePerlJournal(http://www.tpj.com/)

• Perlmonth(http://www.perlmonth.com/)(onlinejournal)

• PerlMongersPerlusergroups(http://www.pm.org/)

• comp.lang.perl.announcenewsgroup

• comp.lang.perl.moderatednewsgroup

• comp.lang.perl.miscnewsgroup
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Appendix A. Unix cheat sheet
A brief run-down for thosewhoseUnix skills arerusty:

Table A-1. Simple Unix commands

Action Command

Changeto homedirectory cd

Changeto directory cd directory

Changeto directoryabovecurrent
directory

cd ..

Show currentdirectory pwd

Directorylisting ls

Wide directorylisting, showing hidden
files

ls -al

Showing file permissions ls -al

Makingafile executable chmod +x filename

Printinga longfile ascreenfulat a time morefilename or less
filename

Gettinghelpfor command man command
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Appendix B. Editor cheat sheet
Thissummaryis laid outasfollows:

Table B-1. Layout of editor cheatsheets

Running Recommendedcommandline for starting
it.

Using Reallybasichowto. This is notevenan
attemptat adetailedhowto.

Exiting How to quit.

Gotchas Odditiesto watchfor.

B.1. vi

B.1.1. Running

% vi filename

B.1.2. Using

• i to enterinsertmode,thentypetext, pressESC to leave insertmode.

• x to deletecharacterbelow cursor.

• dd to deletethecurrentline

• Cursorkeysshouldmovethecursorwhile not in insertmode.

• If not, try hjkl, h = left, l = right, j = down,k = up.
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• /, thenastring,thenENTER to searchfor text.

• :w thenENTER to save.

B.1.3. Exiting

• PressESC if necessaryto leave insertmode.

• :q thenENTER to exit.

• :q! ENTER to exit withoutsaving.

• :wq to exit with save.

B.1.4. Gotc has
vi hasaninsertmodeandacommandmode.Text entryonly worksin insertmode,and
cursormotiononly worksin commandmode.If yougetconfusedaboutwhatmodeyou
arein, pressingESC twice is guaranteedto getyoubackto commandmode(from
whereyoupressi to inserttext, etc).

B.1.5. Help
:help ENTER might work. If not, thenseethemanpage.
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B.2. pico

B.2.1. Running

% pico -w filename

B.2.2. Using

• Cursorkeysshouldwork to movethecursor.

• Typeto inserttext underthecursor.

• Themenubarhas^X commandslisted.Thismeansholddown CTRL andpressthe
letterinvolved,eg CTRL -W to searchfor text.

• CTRL -Oto save.

B.2.3. Exiting
Follow themenubar, if you arein themidstof acommand.UseCTRL -X from the
mainmenu.

B.2.4. Gotc has
Line wrapsareautomaticallyinsertedunlessthe-w flag is givenon thecommandline.
Thisoftencausesproblemswhenstringsarewrappedin themiddleof codeandsimilar.
\\ \hline
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B.2.5. Help
CTRL -G from themainmenu,or just readthemenubar.

B.3. joe

B.3.1. Running

% joe filename

B.3.2. Using

• Cursorkeys to move thecursor.

• Typeto inserttext underthecursor.

• CTRL -K thenS to save.

B.3.3. Exiting

• CTRL -C to exit withoutsave.

• CTRL -K thenX to saveandexit.

B.3.4. Gotc has
Nothingin particular.
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B.3.5. Help
CTRL -K thenH.

B.4. jed

B.4.1. Running

% jed

B.4.2. Using

• Defaultsto theemacsemulationmode.

• Cursorkeys to move thecursor.

• Typeto inserttext underthecursor.

• CTRL -X thenS to save.

B.4.3. Exiting
CTRL -X thenCTRL -C to exit.

B.4.4. Gotc has
Nothingin particular.
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B.4.5. Help

• Readthemenubarat thetop.

• PressESC then? thenH from themainmenu.
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Appendix C. ASCII Pronunciation Guide

Table C-1. ASCII Pronunciation Guide

Character Pronunciation

! bang,exlamation

* star, asterisk

$ dollar

@ at

% percent

& ampersand

" double-quote

’ single-quote,tick

( ) open/closebracket,parentheses

< lessthan

> greaterthan

- dash,hyphen

. dot

, comma

/ slash,forward-slash

\ backslash,slosh

: colon

; semi-colon

= equals

? question-mark

^ caret(pron.carrot)

_ underscore
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Character Pronunciation

[ ] open/closesquarebracket

{ } open/closecurly brackets,open/close
brace

| pipe,or verticalbar

~ tilde (pron.“til-duh”, wiggle,squiggle)

‘ backtick
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